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PROBLEM TO BE SOLVED: To provide a display 
highreliability, and colored display is possible. 
SOLUTION: A negative electrode 2 comprising 
for injecting electrons is formed on a surface 
substrate 1, and a light emitting layer 3 is 
(upper surface) of it. In the meanwhile, a 
injecting holes is formed on a surface 
substrate 4, and a carrier transport layer 6 is formed 
(lover surface) of it. Surfaces of theligh 
carrier transport layer 6 are tightly appliec 
electric junction part 7 to compose a light 
injected from the transparent electrode 5 
carrier tranpsport layer 6 to be injected to the 
The electrons are directly injected from the 
light emitting layer 3, thereby light is emitted 
electrons and the holes inside the light 
interface of the hole transport layer 6. 
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I 

mmfbsobb] 

[ffcfcJB i ] &m tc>fc < t t> m i ommm t&itm 
^tsmmmm^ntzm 1 oast, mm\zm 2 © 
mss tmmm^titzm 2 ©*&£ $£v>c#ft;£ 

IS^tTBBSteLTEBSn, Sill©flgJI£Sg2 

©mgjf a> sm^fc ttjEfto^n^ttgfcagg©* 

atr*B#B i icBBao5Bt»?. 
ia&« 3 ] mi <omwmm\zm 1 ©ms;i 44>& < 

am 1 0S«±fcjgj5E§nfc^ io^tu 7iii£g tm 

2 e&£±fcBj&gm&** 'J 7BBBjW5V>fc»jKl, 20 

ib*b 5 ] a 1 ®g&&&zfm 2 ©s«fc»j« $n 
c**aatr*B*a 1 fcE«©att*f . 

<4 ; b-*©S«*i7U+->y;i,SfiTab.5^4&#is 30. 
tr*»«JB 1 fcE*©B#B?. 
M*a7] mi©S«i^2©SS. &<fctfc:n*> 

B*«lfcS*©5Bfc*F. 

£1"*B#JI7 fcEBOBJfc*?. 
^#B:£fafcgBfc#fflfc:SV»fc-Jg©EB£BTTE 40 

H*B 10] />fc < t hm 1 ©S«£ 2 ©a 

m^nxsiasoaEBfc^snTti* c 4£#ai-r 

[B*B 1 1 ] ME$WSttfcatt©»3W:6J:tf* 
*'J7H2MBOSia»*fcttiS«K. Sfll©g«4l§2 

£#a£t-*B#« 1 0 lCE«©BJfc»*. 50 
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2 

[«#JS12] BE#«$nfc&tt©aftgi5«fctf* 

* y 7&%mmmtzsmm$.tz\m®&&mmi>m 

WtUti, #**fc»BSftfc»E»*Bi$J:tf*+y7 
1 1 fcB«©»3fc*? . 

i3] mi v&mztztem 2 ©s«±©hue 

Bttfc^BbTBjfcSnsSBflKJAOE** U TUB* 

©BszacBBBtfBBsn. *>of6»B©a®i%>5 
1 B££*l. #*a£££3nfcBE£%B£j:tf** u 

7BMB#SV» RURB StlT V» * E 4 £T 5»3fc 

91 ucEm©^^?. 

[Bjjss 14] $ 1 ©*«£® < 4 %nmm 4 
■ffc**<4t>«aMi**trB**j«r*iat > bi 

[B$H 15] £ l ©a«3c®£fcttMI 2 ©g««E 

©HSfc~B©B3*^*BBB£»B-r«IBi&£ 
tttilXm 1 4 fcBStt©583t3|Ff 0«Jfc&S. 

nraa i6) mi ©a«^s*fc«m 2 ©s««® 
y 7aaB*»*T*ist*at»B*a 1 4 kes*© 

»3fcB?©Ba#B. 

[B&« 17] mi <D£CSB$fcBg 2 ©S«3E® 
©-g&lc-£©;p$ ««rr«KUI« J:ZWBAftWI 

fc««B*j:r« i +'j7aaiBft»itrsiat. tea 

■©»BSftTt»fcV»B«©*BTME«Mj*aBa«» 

w* 8#usbabbb sbb-j- «ig 4 zstsmx 
■m 1 5 \zmmo%xm? ©s^*ffi. 

[56W©»ffl&RW) 
[0 0 0 1] 

©a^^?> tt^CffiBtt. Ki®S©6*7-^^ 
I^Hr5t>©Ta&-5, 
[00 02] 

[S!*©fe^] KftflH«b7J^^7 : ^7tt#©BBtc 
<pv». fiffiMA • KiBK©¥«3!5g?KJ!e?©Bf8at« 

#^tLT-t©fiSS-{li55[L, ^^«a«*^^©j£:« 

[0 0 0 3] HfgftStoaiRjfrytt. n?tic^^ 

C R TTti^BB^BBa^ ssmffl«^©n^ 
«:ft»tT. BffBJttfflTV^yu-roBRjWSJMbUT 
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[0 0 0 4} *>6t4at«±tjE?LttA«««l. 

(0 0 05) CO^>6aqB6Ufc#ttELS(fFOiai 
ftHl 0*JBtiT*-r :C.W. Tang et al. Ap 

Pi. Pbys. Lett. Vol.51, p.913 (1987)) . #7X«S 
1 0 1 Q±EKfcf >5>^AJi3S»63a:*awi« (Bft 10 

® i o 2 u Xtto&mtzmitiin&m&t 

■ l0 3*J:tfE?LliaiJil0 4ft*rtU SSK^© 

1 0 5fcJH3|HMfr*. BMSl 0 2#>SlE?LaiaA3 
*U SfcBffll 0 5^5*^ffiASn. *r«38ft»l 
0 3+TCn^*tfl^&-r^Cl 1 tfcJ;07tl 0 6£fg-r 

*. 

[0 0 0 6] 

fcJfcfcSlTOi, IMl0 5«»«ifeicj:D]»«r«ft 20 

005 ^ D>£(Ton«mH«&iift«H»K«^rr«R 

[0 0 0 7] £fcgffi»j£#&*W&£l6££ti:5&. 

Ofi«Mfefct>jSIJ»*R«LTV>fc. 
[0 0 0 8] SSlCs *5-«*ftff5fc»CttJl3a:* 

40 

[0 0 0 9] *£91tt. ^OJ:53MK*0#«5B3e3lF?- 

cwf objs^ss ffl^-r s c i t awi-r* tor* 

[00 10] 

#sjg^$nfc^ 1 ©sfit, ^stcifs 2 ©«&§*<# 



fcg©S®tm2 ©SSLh(c^^tifcmS®©*Si 

a»5v»c«*rr*J:3fc»*u. mi©ms®t^2© 

U 7JWflBMfcftASna C t fc<fc D . ?£7tJil*jT©« 

«fct>» • JS«lffl©«w*f , &#£««&©;& 

7-S3K^£*St - Sfc*©fS;ftS&^& c fctf^0ijjg 

[0 0 11] 

fMWlS*nfcJBl©MRt, *®fcjg 2 ©!!&!## 
©Sffi±{c^fi£^tifcg©*M tS6 2 ©g«±lc^j£S 
*«fcLTE*S*U ft 1 0*ffi«£|g2®aSlJ&>& 

&ttjE?L©^n^ns^-5as0^ u 7*»aefc 

[0 0 12] *%«0ft:J&2trEft®89!l&. ft2© 

s«s® eft 2 ©mss 1 4>& < <t u rmmm-tfi 

frtHSJftSn. MBft 1 ©3MLtfc*j««n&3BtJi t 
ft 2 ©««Jblc^snfc^-y 'J 7ttSfttf£fr>t:«ft 
R^LTEftSnTH* C tft4*»fc-r*«t«?l 1 fcE 
*©5Eft*fT*D, XflMitt ■ *«IDC!>fE%X?«% 

[0 0 13] *f£K©«^3lrlB«©|g^tt, ft 1 © 

. §&mw\zm 1 ommm t'Pti<t h$mmtf& 1 ©=^ 
v u 7«3W*«*»i«an. MEft 1 ©s«±fc^ 

■*nfc» 1 ©*^ U 7«2Wfc*2 ©aMLkfcJWfcSn 
fc*^ U 7«62l«**SVit»jttlxTe«$nTVi* c t 

te&iiTzm&m 1 icg«©^7tm?-cs d « namm 
|[o 0 1 4] *«n©Bi*qi4fciB*©»wii, men 

|[0 0 1 5] *£«affcfeH5£E4K0ft91tt. JBl© 

[0 0 16] *!8K©ll*«6KfB»©^Wtt. mi© 
£fiSfc«^2©Sfi©p%^yi< i:fe-^©«fi*t7 

ps'^OHwrcJbsc tt4*afr*»*i 1 \zmm 



[0017] *%w<Dftt$m 7 tzKmaxmt* * 1 © 
s«tft2©s«, *j;^;:ne»©s«{c^$nfem 

ft* ftH§iT£ 5 1 V> 5 feft ft^f 
[0 0 18] #89I©ft3fc«8fc:e«©&g!Ht, ^tt-T 

©SBfc*?-C*D. ftftfttt-ftftlBK a>r>W3«©5R 

ftSfcHifWBOTT*. 
[0 0 19] *89I©*:^9lcBtt©X9]tt. 

ftfcSV»fc-ft©E*ftl!lTTe«SftTV»* C t ft# 
*5-«jR**ftft«T£*fcU3flUB*#T*. 20 

[0 0 2 0] *^w©»*« i o »r^«t©^Wtt, pit 

* J:lWr* 'J 7ft^#»#K£««*lT»«ft©*B 
fcftftfcftTl** C i *#fktf *II*31 1 fce«©f£ 

[0 0 2 1] *56^©fflf^l 1 tClS»©fgWttv Wffi 

^»sn&a«©is3ts*«t^+- u 7mms(Dmm^ 
ztz\mmz, mi©s«tai2 0afi©iaiH*-3£tc 
«p««i«nB«*nTv»*j:i*»tii"r*ii*«i 30 
o icg«©ig7 i e^?TS o . <fc *) s^stt • K»an©fg 
s t ^ 5 « ft^r-r *. 

[0 0 2 2] *££©■$£ 1 2 £Gft©£Bti. MS 
£«3n&fttt©5BfcJi*.fc tf** U 7^2ll©»ag? 
ttftftftft&ttfflUXftMimStU «Att£ftft 
Snfc«E5BeJi*«fcCM i * U7lft8J|jK2*>KiraS 

nTv»*ct*i*afr*«*Bi ucBft©«*ft* 

[0 0 23] *££©*&& 1 3 {CB2«©f£?8te. ft 1 40 

jssn, *^ig»®©s®tfep-^©s«U:©«a® 

ft^fcitBSBfeftisJ:!*** U 7ftjltJI#SWCBi8i 

snTt>*ct*wRfr*ii«3ii 1 £«*©«»* 

[00 24] *^?3©»*« 1 4 ICE«©5E?q«, ft 1 



(4) #B¥l 0-2 5 5 9 7 6 
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**JW*IS£, ft2©g«3eBfc4>fc< ifcftSJI 

fl:-r-5xgts^tj|gjfe^©sjg*feTfeo, isea 
[0025] MRotmi scettaggtt. ft i 

©»£*B£ fcttft 2 ©SSftB©— «fc-S©BS * 

*rr*«WI*»*1-*ifift*tf»*gi i 4 te«© 
S«fcft*©l86#ifeT » o , «t o iS5«iitt • iiSftiffiofS 
Jfcft*ftft3iT$*tV>3f|sftft:rf5. 

[0 0 2 6] *m&n$CS&l 6fci2m©^BJ«, ft i 
©«BSB*fct4ft 2 ©«S»H©— »K-JEOftS ft 

rrsKsMftftj^r«i£&. «a*R©ft**nTVi 

rg t ftdtrtf 1 4 EE*©***? OttUikT 
«t0 S«iStt • »«»l©38teft*ftft5lT* 5 t 

[0 0 2 7] *^©|f*^l 7 fcEttOfEEtt, ft 1 
£>*«SBf:fc«ft 2 ©a«*B©-gBtc-j£©JPS ft 

:rr*iftwi*j:tfffl«jac*ftftftft*r*iait. *& 

iiH©»J**nTV»J5cv»at««Bfc»*ft*J:l^Y u 

TnaMi*»«ir«ist. fawi©»ft**iTv>&n 

^©«®Tl3E««A^ft*i»ftFr-5^Cfilt*^ 
«ftft»J**-*:EHfc*ft&»#JU 5 IdBSEOfSftft 

: f ©tiii^aT'* o , J: o ftMg& • tatmamM*? 
znwvzzt^mzfttz. 

[002 8] (Hlg©^ffi 1 ) £CF, #S£91©ft 1 ©H 
©»«fc*»**«3tt*?lc:3UTH 1 ft#!Ibfca*S 
WT*. BllcfcUT, lttftl©S«t^S^7^ 

*©«» (±») chu m^ftaAr^fc 
fc*awisic«&K#i?$nfciiig{n©mg (ff«g) 

$e»fc^-©^® (±B) fcti. 7*5*/ U-/ 
(A I q tris(8-bydroxyqnino)alumiDiiui ) 
■««58*ft3««f*J»ftriESnT^*. ft2©« 
t?i-5^f^XS«4©^® (TB) ICtt, iE?LftaA 
^fc©©|ggfiJ©S§8mS (*l«ff) 5)WWnRlfc* 

c»«snT»*sn, ^^ic^©*m (T®) »ch 

7i^75> (TPD N,N'-bis(3-methylpheny . 
lD-(l,r-biphenyl)-4, 4' -diamine )©^rtS^-frU7 
GE3L) IH6Ji 6 38»«3»»jSSnTV»*. *UT. Irft 
ma*XXRr+V7 (iETL) #i2IM6©*®ft5Vi 
b. mmW^g^SS 7 ft^fi£-r-2> C t fc J: 0 JBt 

[0 0 2 9] i©J:-5aiKifc*tiT, a9NK5fr& 
ASn^iEa«» * J f»J7^S6ftlii2l$nTf£3t 

3fcaA$n«.. ^bx. BMS2»&a«79t ( 9B 

3 JCiE^aA^n. . C©*3tJi 3 ©rtSS^fett*-^ 

>i 7H2is 6 ton mftsx-m? t lER&n&Gtz z 
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[0 0 3 0} Z<DZ5\z, ***©»« lfcintf, * 
&fti>W7Z&& 1 , 4 ©rtEIC&£j§M£$n-5©T. 

«fjh*»*«it*r, ft*&*?**?ftatt©ft 

[0 0 3 11ft*. *Hig©^S|T«. 583fcS3 10 
7H2I® 6 AVttA^tifilbA^Nt^UT 

2±tc^3t®3*ifi^js^nTu^*i, a w^seta- 
»©aac Tit. inai^ ut»w s 

[0 0 3 2] Sfctc. 4^afi©»«Ttt. fgftJl3:i5J: 20 
U7IHUi6iC. **1**IA 1 q£J:tfTPD© 

s*iscitt&<. *&#»«»©*& s?\ mmttn 

[0 0 3 3] 44UI<DjPttT«. £l©£C£ 

fc, >T-**fctt^©S«{c^7X^^^^©*ti«« 30 
[00 34] (|Q8©Jgffi2) ±EUS3Sl©5«gJ&JB 
^S-^Ufc^, £©«f£le:fc^Tra:ftSt©A-€r<g7i 

*mtmt** u 7nsis© 2 «s©M£ sst* c t 
ica*©T. «W)i»*bttcj;5Tttt$ttitj|i 

[0 0 3 5] £(T> *^©B2©HJg©JgS|K:*Jt* 40 

*V*T. 2 1 \tm 1 ©S«ta-5NS!x'J 3 >s«-e* 
0, ^©^®iS^lc«fT*g»8©feje>ica^it)k:^ 

fc»iJsn&ps®«g2 2i6<}gj«snTv>*. s&c 

&P£»£®2 2©*®tc»oT«?*ftA-r-5fc©© 
«tt«W&#&TfcS€§ (i^S) 2 3*t»dteftTV» 
*. *lsTttff«ff2 3©S&£iElc*tt£%JI ( A1 
Q> 2 4. £«fctf*i8iE?l$£iii® (TPD) 2 5tf{** 
***nTV»*. m2©Sffit7iS^7XS«2 
6©£®»ctt. E?L*ftA-r4fe©©g^tS (flHD 50 
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2 7 **5>JSffi£fc*<fc 5fc«#fS]fc':g»fc&iiJSft T jg 
fristls *Sfc*©»Bfc**iE3LIM» (TPD) 2 
8j0*fMBMSSftTV»*. -5-LT, ->'J3>S«2 lie 
J&*SnfcIEJL*62!B2 5*«t0t^7^SR2 

[0 0 3 6] V»T«, SBJ^@2 7^ 

5aAStlSiE3lttjE?LiSSIS 2 8 £ 2 5 £«S2l$ftT 

smm 2 4 fcaA^ns. * lt, ggme 2 3 # & » 
«w*««isi 2 4 icasa-As*. c©^t® 2 4 

©rtS5$ fc»IE?li$2!JI 2 5 1 ©lf®i5#Tft-? £E JL 

MK&ams 2 7«3©^7^s«2 6*>s«aa*n 
[0037] ^©iptc. «afi0*B2 fc±ntt. « 

«©*£ < Sft-SJil 1 S«flJ©^tS 2 4 £Sg 2 S«fiU 

©** u rmmm 2 8 1 srB&g^-ts c < . 14® 

®HC*i'U7li3Ul2 5t2 8*ie^L*:©T. 

[0 0 3 8] ^UlC^ICfeHTIi, Hl©gfi2 1 
*J:^»2©S«2 6fcW-©^YU7<a2IJi2 5» 2 

e«SBW2 4fcaAsnTv»*a*. saw 2 

t^S«S2 3©»fctt^li36«$R«UTt>J:^Ct 
I4SIHT»«. *WB3tJI2 4j8(t«»tmTr*-3T"b* 

[0039] (*«©»»3) ±BBLfcSBl*J:0«t2 
k 5 fc«V2f*->CA£&^©ett¥W&©&S#i&$: 

5>^©^sw • fc^mz)tw^%.iz&&*m$m 

iimK ^tXS:S«±tC^Ay^iJ>^ffi^>CVDjS-r 
^f«»*U. *©»7*MJySctJ:DlDir*i:tfc 

io. ;ssg©ffmas^j^r-5c:£!6tpi|g-c^^. 

|[0 0 4 0J ±EUfcl)Mfc«J-t»«ft». ffl^fk 
^hD>?C7A, KftAUCAiV^fc»-fb«)tt. tt 



i o o 4 1 j ot, #5iiK©jg 3 <Dnm<DMm\z&vz 
ifismm-rs. bsc*v»t, 3 nasi 

#7Xa«T&!K ^©SBKtefflMfc? >*>]§£,£ £ 

T»J*3*ITH*. IM3 2ttW£3KB£Ttt39r?* 

7 GE7L) MMS4#tt*»A3*iTto«. * 
2©3££&5#7;<.S«3 5cd^BC«. JEJL^aA 

BSnTBjfc* tl. 3 5 fc?®£Bfc*BiE?Ut&ff 3 
J««tlfc*ir 'J 7 (jE?L) ££££ 3 4 t^^XS«3 5 

fc»jat*n'fc*vu7 gsu mmM3 7<o^m^s.^ 

[0042] #^Jg©»Bfc:&HTHU S^mg 3 6 
SSASttSjEJltt. **'J7 COL) J&£Jl3 7i3 

»ISttl3 2«»6M«™S53eJi3 3fclWtttxan. H 20 
©fgft® 3 3 l*l£fcttiE?lili§JI 3 4 tClfSaifi^T-m 

tt> l^g«Sffi!l07t3 9 1 &£S£ff«®%3 9 2CDM 

[0 0 4 3] £©«k5fc. 3 fcjtfitf, II 

*3 2fcRff3 6©J5W*a9!iT*i:ifc«fcD, ■ 
13 3^6ttir$n«3t«RtSM]^67*t>IWi«^&T 

[0 0 4 4] mmomm4) eummvi&mvmm 

Ttt. &*^£J:tf**y7ff^*^©£B©B<£ 
£Bfc»*S*i-0>**t. H0J:3fc*«Jia»-*fc* 

at>f8£T*. fut. #«5S3tB*5<fctf*vy7B2l 

c&**rBtu *7«)fiMtt«vu 

s. 

[0 0 4 5] KT. *^©B4 0HJgO«jSfc*tt* 
3&W&B&©£#£?£:Hvr» B4£#Hl,&#t5 
BUTT*. B4tfiHT, 4 lttmi©SSt7i-5^7 
^©SBictefflfc5>^>Jlt;:±Sjgipi 

&B&4 2#ffti 0 o*?n 

6tc-t©^BtSgl 0 0 5?a>srF©&R©:£$fg 
«§4 3i*t'J7 GE*L> Bi£B 4 4 «tft**&;gtt 
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